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Analytical Chemistry. 

Use of Titanium Trichloride in Volumetric Analysis. A. 
MONNIER (Ann. Chim. anal., 1916, 21, 109--113).-Ferric chloride 
in hot hydrochloric acid solution may be titrated with titanium 
trichloride solution if a few drops of dilute methylene-blue solu- 
tion are added to  serve as the indicator. Chromates may be 
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ANALYTICAL CHEMISTRY. ii. 445 

titrated similarly. In the case of cupric salts, safranine or 
induline must be used as the indicator, since methyleneblue is 
reduced by the titanium trichloride before the cupric salt is 
attacked. Titanium trichloride solution is also useful for the 
estimation of titanium in ores; the sample is fused with potassium 
hydrogen sulphate or sodium peroxide, the mass then dissolved in 
hydrochloric acid, the solution reduced with powdered zinc, 
filtered, and the filtrate treated with an excess of standard ferric 
chloride solution, the excess of the latter being then titrated as 
described with titanium trichloride solution. Copper and iron in 
the same solution may be estimated by first titrating a portion of 
the solution with methylene-blue as the indicator ; another portion 
is then titrated in the presence of safranine o r  induline. The 
first titration gives ths  quantity of iron, the second that of the 
iron plus copper. All the titrations must be made in an atmo- 
sphere of carbon dioxide. The small amount of titanium tri- 
chloride required to reduce the indicators is estimated separately, 
and its quantity deducted from the total volume used f o r  the 
titrations. w. P. s. 

Causes of Error Affeoting the Determinations of Atomic 
Weights. IV. Micro-analytical Method for the Study of 
Gases; Application to the Analysis of Traces of Air. PH. A. 
GUYE and F. E. E. GERMANN (J. Chim. phys., 1916, 14, 195-203). 
-A form of apparatus is described which the authors have 
employed with success in the analysis of small quantities of gases. 
It resembles in type the Orsat apparatus, but is designed for  the 
examination of quantities of gas of the order of 0.1 C.C. The gas 
is submitted to the action of yellow phosphorus or iron wire heated 
to incandescence, and of solid potassium hydroxide, and the resi- 
due, after sparking between platinum electrodes, is subjected to  
the action of the discharge between aluminium electrodes, the dis- 
charge tube being protected from mercury vapour by the inter- 
position of a small tube containing gold leaf. The manipulation 
and analysis of these small quantities of gases is rendered possible 
by operating on the gas a t  a pressure of about 1/100 of an atmo- 
sphere. H. M. D. 

Destruction of the Organic Matter in Urine by Hydrogen 
Peroxide and the Estimation of Neutral Sulphur. E. SALKOWSKI 
(Zei t sch .  physiol. Chem., 1915, 96, 323--334).-The organic matter 
in the urine is destroyed when 500 C.C. of the urine, with the addi- 
tion of 2 C.C. of hydrochloric acid and 200 C.C. of 3% hydrogen 
peroxide, are evaporated as completely as possible, first over the 
naked flame and then on the water-bath. On adding water to the 
gummy residue, traces of hydrogen peroxide are found to be still 
present, which may interfere with the subsequent estimation of 
certain substances, such as mercury. 

By this process the neutral sulphur is oxidised partly to  sulpliate 
and partly to sulphite. It is therefore useless for the estimation 
of sulphur compounds in urine. H. W. B. 
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Rapid Method for the Estimation of Sulphates in Wine. 
J.  PRITZKER (Chem. Zeit . ,  1916, 40, 499--501).-The quantity of 
sulphate present, in a wine may be estimated approximately by 
measuring the volume of the barium sulphate precipitate formed 
when the wine is treated with barium chloride and submitted t o  
centrifugal action. Four C.C. of the wine are placed in a tube the 
lower end of which is narrowed and graduated, 4 C.C. of water and 
1 C.C. of 10% barium chloride solution containing hydrochloric 
acid are added, and the mixture is submitted to centrifugal action 
for three minutes. The narrow portion of the tube is so graduated 
that the volume of the precipitate indicates directly the sulphate 
as grams of potassium sulphate per litre of wine. More trust- 
worthy results may be obtained by treating a definite volume of 
the wine with a quantity of standardised barium chloride solution 
insufficient t o  precipitate the whole of the sulphate, submitting 
the mixture to centrifugal actioii, and then adding a further 
quantity of 0.1 C.C. of the barium chloride solution. If a turbidity 
is produced, the mixture is again submitted to centrifugal action, 
and so on, until the whole of the sulphate has been precipitated; 
the total quantity of barium chloride solution added is a measure 
of the sulphate present. w. P. s. 

Eetimation of Phosphorus in Plant Materials. A. W. 
CHRISTIE (J.  Ind. Eng. Chem., 1916, 8, 511).-Ignition with 
magnesium oxide is shown to be a trustworthy method of oxidising 
plant materials for the estimation of the total phosphorus content. 

w. P. s. 

Estimation of the Citric Acid-soluble Phosphoric Acid in 
Thomas Slag by the Lorenz Method. 0. LEMMERMANN (Chem. 
Zentr., 1916, i, 721; from Landw. Jahrbuch, 1916, 49, 159-160). 
-Remarks on the work of Dubbers and Celichewski (A., 1915, ii, 
576). G. F. M. 

New Form of Arsenic Apparatus. JOHN CHARLES HIBBERT 
( J .  SOC. Chem. lnd.,  1916, 35, 672-673).-A slightly modified 
form of apparatus fo,r carrying out the quantitative Gutzeit test 
f o r  arsenic consists of a generating bottle fitted with the usual 
tap funnel and with a 5 mm. upright tube, over the orifice of 
which a strip of mercuric chloride paper is held by means of a 
spring clip, and a celluloid or  vulcanite plate perforated by a 
5 mm. hole concentric with the bore of the tube and somewhat 
countersunk on the underside t o  ensure a gas-tight seal. The 
strip of paper has the advantage over the disk originally described 
in that  in the event of a larger amount of arsenic than was antici- 
pated being present, a series of stains can be obtained by shifting 
the strip along, and the total arsenic estimated by summation. 
The apparatus is conveniently set up in battery form, the requi- 
site temperature being maintained either by electrical or steam 
heating . G .  F. M. 
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Industrial Arsenical Poisoning. Detection of Arsenic in 
Hair, etc. G. MEILLBRE (J .  Pharm. Chim., 1916, [viiJ, 14, 5-8)- 
The hair (including that  of tlie head and beard) of persons work- 
ing in an arsenical atmosphere becomes impregnated, t o  a certain 
extent, with arsenic, and the detection of the latter in the hair 
affords a more certain means of safeguarding the health of the 
workers than does the detection of the element in the urine, faeces, 
etc. A portion of 2 grams of the hair should be treated with 
sulphuric and nitric acids to destroy the organic matter, the solu- 
tion diluted with water, boiled t o  remove nitrous vapours, and 
then tested in a Marsh apparatus. w. P. s. 

New Method for Testing the Adsorptive Power of Animal 
Charcoal and other Adsorption Agents. M. GUGGENHEIM (Chem. 
ZeiLtr., 1916, i, 595-596; from Therap. Morzatsheft., 1915, 29, 
reprint, 4 pp.).-Guinea-pig intestines, isolated by tlie method of 
Magnus, can be used for testing the adsorptive power of animal 
charcoal, talc, etc. The presence of certain intestinal poisons, such 
as P-amino-4-ethylglyoxaline, can be conveniently demonstrated by 
the previously described method (this vol., i, 300). If the adsorp- 
tion preparation is shaken with a solution of such a substance, it 
undergoes inactivation, and the quantity which is necessary to 
cause compl-ete removal of the poison is inversely proportional t o  
the adsorptive power of the preparation. G. F. M. 

Method for Comparing the Decolorising Efflciency of 
Charcoals. LEONARD WICKENDEN and JOHN W. HASSLER (J. Ind. 
Ei/g. Chem., 1916, 8, 518--519).-Five grams of the charcoal are 
mixed with 100 C.C. of a 0.025% solution of aniline-red (Soudan 
111) in petroleum (kerosene) or  a 0.1% solution of Oil Red R N  
in the same solvent; the mixture is then heated in a steam-bath 
for  ten minutes with frequent stirring, filtered, and the colour of 
the filtrate compared with standards prepared by treating similar 
quantities of colour solution with varying amounts of a charcoal 
of average quality. A simple form of colorimeter for observing the 
colours is described. w. P. s. 

A New Method for Estimating Carbon Monoxide in the 
Blood. K. L. GBD-ANDRESEN (Biochem. Zeitsch., 1916, 74,357-370). 
-The total oxygen and carbon monoxide are driven from the laked 
blood by potassium ferricyanide. The mixed gases are then heated 
by a platinum wire, and the carbon monoxide is converted into 
the dioxide, which is absorbed by sodium hydroxide. The diminu- 
tion of the volume is a measure of the amount of carbon monoxide. 
Barcroft’s blood-analysis apparatus is employed for  the estimation, 
but  is so modified as t o  allow for the combustion of the carbon 
dioxide. F o r  this purpose, electrically heated platinum wires are 
introduced through lead tubes into the blood-holders (the modified 
form of which is figured). The blood is la,ked with sodium 
hydroxide (0.05%), and the carbon dioxide formed by the com- 
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bustion is absorbed by 5% sodium hydroxide solution, of which a 
few drops are put  on filter-paper attached t o  the stoppers. 

S. B. S. 

Water Analysis, III .  I,. W. WINKLER (Zei tsch.  magezo. Chena., 
1916, 29, i, 218-220. Compare this vol., ii, 194).-For the 
estimation of alkalinity, Wartha’s method is recommended (titra- 
tion of the boiling water with N /  10-hydrochloric acid, using 
alizarin as the indicator), but  iron salts, if present, must be re- 
moved previously; this method is also useful iii detecting and 
estimating dissolved glass constituents in distilled water. If 
methyl-orange is used as the indicator, the water need not be 
boiled during the titration, but  the end-point is not as sharp as 
with alizarin. A method is given for preparing standard calcium 
chloride solution from Iceland spar for use in  standardising 
potassium oleate solutions employed in hardness estimations. A 
stable sodium sulphide solution for detecting the presence of heavy 
metals in waters may be prepared by dissolving 5 grams of crystal- 
lised sodium sulphide in 25 C.C. of water, adding 25 C.C. of glycerol, 
and filtering the mixture after twenty-four hours. The presence 
of methane in the gases separated from a water may be detected 
by treating the residue of gas, after the removal of the oxygen, 
with isobutyl alcohol previously saturated with air;  if the residue 
of gas consists solely of nitrogen its volume does not decrease, 
whilst methane, if present, is absorbed. Details of manipulation 
in the estimation of dissolved oxygen are given, and a special form 
of tapped pipette is described. w. P. s. 

A Colorimetric Method ueed by the Romans for Charac- 
tsrising Soft Waters. MICHEL STEPHANIDES (Corn@. r e d ,  191 6, 
162, 962).-A claim for priority over Trillat (compare this vol., 
ii, 269). W. G.  

A Method for the Estimation of very Small Amounte <jf 
Potassium. H. .J. HAMBURGER (Biochem. Zeitsch., 191 6, 74, 
414--415).-The author calls attention to an error in the calibra- 
tion of the capillary tubes used and described in his paper (this 
vol., ii, 50) on the estimation of potassium. With a correctly 
graduated instrument, each division = 0.0004 C.C. and corresponds 
with 0*000074059 gram of potassium. S. B. S .  

Estimation of Potaesium in Presence of cjther Substancee. 
ALEX. H. BENNETT (Analyst ,  1916, 41, 165--168).--Thin and 
Cumming (T., 1915, 107, 361; A., 1915, ii, 281) have pointed out 
the possible sources of error and interference in the perchlorate 
method for the estimation of potassium, whilst Mitscherlich and 
Fischer (A., 1912, ii, 996) have shown that the composition of the 
precipitate obtained in the potassium sodium cobalt nitrite 
method is not constant,. For  the estimation of potassium in the 
presence of relatively large amounts of sodium and magnesium 
salts, the author recommends a combination of the two methods 
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mentioned; the precipitate obtained in the cobalt nitrite method 
is dissolved in hydrochloric acid, and the potassium in this solu- 
tion then estimated by the perchlorate mebhod. The cobalt 
reagent employed is prepared by dissolving 50 grams of cobalt 
nitrate and 300 grams of sodium nitrite in water, adding 25 C.C. 

of glacial acetic acid, diluting the solution to 1 litre, and filter- 
ing it after twenty-four hours. Thirty C.C. of the reagent are 
added t o  every 50 C.C. of the potassium salt solution; after two 
hours the precipitate is collected, washed with water containing a 
small quantity of the reagent, then dissolved in hot dilute hydro- 
chloric acid, the solution filtered, and the filtrate and washings 
evaporated to dryness in a porcelain basin. The residue is dis- 
solved in water, perchloric acid is added, the mixture evaporated, 
the residue, when cold, treated with 25 C.C. of 98% alcohol, and 
the insoluble portion collected on a filter, washed with alcohol con- 
taining 2% of perchloric acid, and saturated with potassium per- 
chlorate, dried a t  looo, and weighed. I f  the potassium salt solu- 
tion under examination contains iron and aluminium phosphates, 
sodium citrate must be added t o  keep the phosphates in solution 
when the cobalt reagent is added. Ammonium salts must not be 
present. w. P. s. 

Rapid Method for Estimating Calcium Oxide in Peat Soils. 
Ross AIKEN GORTNER (Soil Sci., 1916, 1, 505-508).-The peat 
(5 grams) is ignited in a quartz dish, the ash digested with aqua 
regia, evaporated to dryness, extracted with dilute acid, filtered, 
and made up to 500 C.C. Of this solution, 100 C.C. are treated with 
ammonia to precipitate the iron and aluminium, boiled, and pre- 
cipitated with 18 C.C. of a saturated solution of ammonium oxalate. 
After boiling for two minutes, the solution is left for at  least 
three hours, filtered, and the precipitate washed. The precipitate 
is transferred to a beaker, the filter being washed with hot 
sulphuric acid, and after adding 10 C.C. of strong sulphuric acid 
the solution is heated nearly t o  boiling and titrated with perman- 
ganate (1 c.c.=O-001 gram CaO). 

The method is not suitable for mineral soils. N. H. J. M. 

Separation of the usual Metals the Sulphides of which are 
Insoluble in Dilute Acids. J. CLARENS (BUZZ. SOC. chinz., 1916, 
[iv], 19, 154-158).-The method is one of fractional precipitation 
with hydrogen sulphide from solutions of varying acidity. The 
solution is first neutralised, and then half its volume of concen- 
trated hydrochloric acid is added and hydrogen sulphide is passed 
through the cold liquid. This precipitates copper, mercury, 
arsenic, and antimony. The filtrate is warmed and hydrogen 
sulphide again passed through it, any precipitate of arsenic 
sulphide or sulphur being filtered off. The filtrate is diluted with 
an equal volume of water, and a precipitate, on the further passage 
of hydrogen sulphide, indicates tin or  bismuth or both. The 
filtrate from this precipitate is boiled for two or three minutes, 
neutralised with ammonia, acidified with a few drops of hydro- 
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cliloric acid? and hydrogen sulphide passed through the cold solu- 
tion. Any cadmium or lead present is precipitated a t  this stage. 
The three precipitates obtained in  this way are subjected t o  furtlier 
qualitative analysis by the usual methods. W. G. 

Estimation of Lead as Lead Sulphite. H. PELLET ( A m .  C h i m  
m a l . ,  1916, 21, 114--116).-The lead solution is neutralised with 
sodium hydroxide, then rendered slightly acid with acetic acid 
and saturated with sulphur dioxide ; the  precipitated lead sulphite 
is collected on a weighed filter, washed, dried, and weighed. The 
weight of the precipitate is multiplied by 0.721 to obtain the 
equivalent quantity of lead. As lead sulphite is less soluble than 
lead carbonate, particularly in the  presence of sugars, the method 
is especially useful for the estimation of lead in sugar solutions 
which have been clarified with lead acetate. Precipitation of lead 
as lead sulphite may also be employed for the separation of lead 
from other metals which are precipitated by hydrogen sulphide. 

w. P. x. 
Estimation of Small Quantities of Mercury in [Solutions of] 

Great Dilution. W. BOTTGER and RICHARD HEINZE (Zei tsch,  
Elektrochem., 1916, 22, 69--71).-The present paper deals with 
the  estimation of the total concentration of mercury in a satu- 
rated solution of calomel, the total concentration being required 
in order t ha t  the degree of ionisation and hydrolysis might be 
calculated from the conductivity values previously published (A., 
1903, ii, 241). Two methods of estimating mercury in such cases 
are described; both methods depend on the formation of mercury 
diphenylcarbazide. I n  the first method, diphenylcarbazide is 
added to a measured volume of the solution, when a bluish-violet 
coloration is produced ; on adding light petroleum and aluminium 
sulphate to  the coloured solution, the mercury diphenylcarbazide 
is thrown out as a flocculent precipitate which collects on the 
boundary of the two liquids. The precipitate is collected on an 
asbestos filter, and, after washing, dissolved in nitric acid. The 
nitric acid solution is collected in  a small, hard glass tube, sealed, 
and heated strongly to destroy the organic substances. The solu- 
tion is then electrolysed, using a weighed gold wire as cathode. 
After suitable washing and drying, the wire is weighed on a micro- 
balance. It is shown that, using 0.2 mg. of a mercury salt, this 
analysis can be effected with an  accuracy of 5%; the  addition of a 
little sodium carbonate to the diphenylcarbazide increases the 
accuracy, making it possible to obtain results which are accurate 
to 1%. I n  the second method resort is had to a spectrophotometric 
investigation of the blue-coloured solution of mercury diphenyl- 
carbazide. The method consisted in determining the light absorp- 
tion of a solution of mercury diphenylcarbazide by meabs of a 
Martens-Grunbaum spectrophotometer, and from a previously 
obtained concentration absorption curve reading off the concentra- 
tion. An  accuracy of 1% is obtained with solutions containing 
0.01-1.0 mg. per litre. A saturated solution of calomel at  18O 
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contains 1.56 mg. of calomel per litre. The hydrogen-ion coiiceii- 
tration is estiiriated by the indicator iiiethotl to be 2.5 x gram- 
ioii per litre, ant1 the saturated solution at, 35O had a specific con- 
ductivity of 2.33 x 10-6 reciprocal ohms. J. F. S. 

Colorimetric Method for the Detection of Manganese in 
Pigments, Varnishes, etc. J. F. SACHER (Chenz. Zeiztr., 1916, 
i, 438-439; from Farbemeit., 1915, 20, 1309).-The reaction 
between manganese hydroxide and oxalic acid described previously 
by the author (A., 1915, ii, 495) may be used for the detection of 
manganese in pigments, paints, varnishes, etc. A small quantity 
of the substance is incinerated, the ash dissolved in water, and the 
solution filtered ; the filtrate is rendered very slightly alkaline, 
heated gently, then cooled, and 3% oxalic acid is added drop by 
drop.. A red coloration is obtained when just sufficient of the 
oxalic acid has been added t o  dissolve the manganese hydroxide. 
The test will detect as little as 0.05 mg. of manganese in 0.1 gram 
of substance. w. P. s. 

Estimation of Tin in Tin Ashes. N. WELWART (Chem. Zed., 
1916, 40, 4584591.-An accurate estimation of tin in tin or 
white metal ashes, tin mud, tin ores, etc., is obtained by the follow- 
ing method, Three to ten grams of the sample are boiled with 
30-100 C.C. of nitric acid (D 1.2>, and when the evolution of 
nitrous fumes has ceased, three t o  four times the volume of boil- 
ing water are added, and the liquid is filtered. After washing 
with dilute nitric acid and water, filter and precipitate are ignited 
separately, weighed, and 0.3-0-35 gram of the crude stannic acid 
thus obtained assayed by fusing with a mixture of sodium hydr- 
oxide and sulphur ( 2 : l )  in a porcelain crucible, dissolving the 
fused mass in boiling hydrochloric acid (1 : l ) ,  and when all the 
hydrogen sulphide has been expelled, reducing the solution in an 
atmosphere of carbon dioxide by means of pure antimony (2-2.5 
grams), after the addition of 25 C.C. of concentrated hydrochloric 
acid. After cooling, the resulting solution of stannous chloride 
is titrated by means of lCT/lO-iodine which has previously been 
empirically standardised against pure tin by dissolving it in con- 
centrated sulphuric acid, diluting the solution with water, adding 
hydrochloric acid, and reducing as above with antimony and 
titrating with the iodine solution. The presence of other metals, 
such as lead, copper, or zinc, has no effect on the accuracy of the 
results, and the examples given show that with different workers 
they are trustworthy to within about 0.1%. G. F. M. 

Volumetric Estimation of Tin by Potassium Iodate. GEORGE 
S. JAMIESON ( J .  Ind. Eng. Ghem., 1916, 8, 500--502).-The method 
is based on the titration of precipitated tin or stannous chloride 
by pptassium iodate solution. I n  the case of stannous chloride 
solution, the latter is placed in a stoppered bottle, concentrated 
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hydrochloric acid is added in quantity sufficient t o  make the actual 
HCl content a t  least lo%, a small quantity of chloroform is intro- 
duced, and standardised potassium iodate solution is added rapidly 
until the iodine colour has reached a maximum. The bottle is 
then stoppered, its contents shaken, and the titration continued 
until the violet coloration of the chloroform disappears. Stannic 
chloride solutions may be reduced by zinc and hydrochloric acid, 
and the metallic tin titrated as soon as the excess of zinc has 
dissolved. Sufficient potassium iodate must be added in the first 
instance to ensure the presence of free iodine or iodine mono- 
chloride in the solution, otherwise stannous chloride and hydrogen 
may be formed and cause an error. The stannic chloride may 
also be reduced by means of strips of nickel, the reduced solution 
being filtered through sand and cotton wool before titration. The 
method may be applied to the estimation of tin in alloys. Solder 
or type metal is dissolved in sulphuric acid, the solution boiled 
to expel sulphur dioxide, cooled, trea,ted with hydrochloric acid, 
and the tin reduced and titrated as described. I n  the case of 
bronze, the tin is first separated as metastannic acid; this is dis- 
solved in concentrated sulphuric acid, hydrochloric acid is added, 
and the estimation proceeded with as described. It must be 
remembered that cuprous, ferrous, and antimonious salts, as well 
as any precipitated metal; will react with potassium iodate. 

w. P. s. 

Estimation of Benzene and Toluene in Commercial Mixtures. 
A. EDWARDS ( J .  SOC. Chem. Ind., 1916, 35, 587-590).-The con- 
stituents of the naphtha are isolated in pairs, benzene-toluene and 
toluene-xylene, by fractional distilla,tion, and from the boiling 
point of each pair its composition is obtained by reference to 
boiling point-composition curves, which were deduced from the 
respective vapour pressures and checked by determinations 
on admixtures of the pure constituents. The distillation is 
conducted under a 12-bulb Young column, the range 8 0 ' 2 O  to  139O 
being divided into four parts, with refractionation of the two 
middle fractions up to 110*7°, ths  distillates going t o  the benzene- 
toluene pair and the residues to the toluene-xylene pair. Fore- 
runnings must be separately collected up to 80'2O and refraction- 
ated. The boiling points of the fractions are then determined in 
a 50-120 C.C. wide-necked flask fitted with a reflux condenser 
and a &-inch glass tube passing t o  within a short distance of the 
bottom of the flask, and having a hole blo'wn in its side just below 
the cork to permit of the free circulation of the vapour. The 
thermometer passes down this tube, with its bulb about a quarter 
of an inch from the surface of the liquid, which is caused to boil 
up the bulb, and the temperature when constant is read off, 
corrected for barometric pressure and any thermometric error, 
and  reference to the boiling point-composition curve constructed 
from the following table discloses the composition of the fraction : 
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Boiling points. 
Toluene. r \ 

% by volume. Benzene and toluene. Toluene and xylene. 
0 80.2' 139.0' 

10 81-8 134.4 
20 83.7 130.3 
30 85-75 126.7 
40 88.1 123.5 
50 90.75 120.8 
60 93-8 118.4 
70 97.2 116.3 
80 101.0 114.3 
90 105.3 112.5 

100 110.7 110-7 

For  t a r  distillation, an  air-jacketed copper still, heated by indirect 
heat from a triple-ring burner, is recommended. For a rich ta r  
containing LIP to 5% of water, a temperature of 230° in the jacket 
may usually be safely employed without danger of the contents 
of the still frothing up into the still-head, which should be a t  least 
10 inches long. G. F. M. 

Estimation of Benzene, Toluene, and Solvent Naphtha in 
Light Oils, etc. D. WILSON and I. ROBERTS ( J .  SOC. Chcnz. Ind.,  
1916, 35, 684-685; from J .  Gas Lighting, 1916, 134, 225-227). 
-An estimation of benzene and toluene in  light oils is made 
by  one fractional distillation of the washed and dried crude 
oil from a 2200 C.C. copper flask surmounted by a 40 in. x 1 in. 
Hempel column and a 21 in. x 3 in. Liebig condenser, which serves 
as a dephlegmator. The rate of distillation is first regulated to 
one drop per second, and the fraction collected to 7 9 O .  This may 
contain benzene, owing to the  presence of water. The rate is then 
increased to 5 C.C. per minute, and the water leaving the dephleg- 
mator kept below 80°. The fraction is collected to 81°, and 
consists of benzene. Again distillation is reduced t o  one drop per 
second, and an  intermediate benzene-toluene fraction obtained up 
t o  logo ,  the water in the  dephlegmator being replaced as soon as 
it boils by a calcium chloride solution boiling a t  1 0 5 O .  The frac- 
tion, 109-111*5°, distilled over a t  the higher rate is toluene, and 
the  Hempel column is wrapped with asbestos paper while it is 
passing over. Finally, the calcium chloride solution is removed 
and a toluene-xylene intermediate fraction is collected up to 1 3 7 O .  
Corrections for atmospheric pressure are made as follows : 81°, 
0-043O per mm.; 109-111~5°, 0'047O per mm.; 137O, 0-052O per 
mm. The process is stated t o  give benzene and toluene boiling t o  
within l*li0; the  intermediates a re  very small, and one fractional 
distillation will give the percentages to within a few tenths per 
cent., or the composition of the intermediates may be ascertained 
by distillation from a sm,zll:ffask. A mixture of 500 C.C. of benzene 
with 400 C . C .  of toluene gave 498 C.C. of benzene and 398 C.C. of 
toluene. Paraffins are estimated by treating 10 C.C. with 25 C.C. of a 
mixture of two parts of sulphuric acid and one part  of 20% fuming 
sulphuric acid. After cooling, the residual oil is driven into the 
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neck by pouring in sulphuric acid, and its volume read off on the 
graduations. G. F. M. 

Detection of Free Mineral Acids in Wine. G. Bosco and R. 
BELASIO (Ann. Chim. Applicata, 1916, 5, 233-242).-This method 
is based on the fact that  addition of a strong alkali to a strong 
acid results in diminution of the electrical conductivity, since the 
metallic ions are less mobile than those of hydrogen, whereas 
addition of a strong alkali to  a weak acid leads to increase of the 
conductivity, the salt formed being more highly dissociated than 
the acid. Thus, addition of an alkali t o  a natural wine is accom- 
panied by immediate increase of the conductivity, whilst when the 
wine contains free mineral acid this increase is preceded by a 
decrease. I n  practice it is found convenient to dilute one volume 
of the wine, after agitation t o  remove most of the carbon dioxide, 
to five volumes with distilled water. When the diluted liquid 
(25 c.c.) is introduced into the conductivity cell, care must be 
taken that gas bubbles do not adhere t o  the electrodes. The con- 
ductivity is measured in the ordinary way a t  constant temperature. 
Successive quantities of 0.1 C.C. of N /  10-potassium hydroxide solu- 
tion are then added to the cell, the liquid being mixed and the 
conductivity measured after each addition. Examples of the 
results obtained with both natural and plastered wines are given. 

T. H. P. 

The Formaldehyde-Sulphuric Acid Reaction. ERNST SIEBURG 
(Biochem. Zeitsch., 1914, 74, 371-375).-A resum6 of colour 
reactions between aldehydes and phenols in the presence of 
sulphuric acid, S. B. S. 

Amount of Sugar in Blood under Physiological and Patho- 
logical Conditions. 111. 0. SCHUMM (Zeilsch. physiol. Chem., 
1915, 96, 204--235).-Various methods of estimating dextrose in 
blood are discussed, and the Lehmann-Maquenne method (compare 
Griesbach and Strassner, A., 1913, ii, 1082) is recommended. The 
residual reducing power of blood extracts which have been sub- 
jected to fermentation by yeast is due in some cases t o  unfermenb 
able sugar arising from the yeast itself. H. W. B. 

The Micro-method of Estimation of the Sugar of the Blood. 
~ V A R  BANG and E. LAURIN (Biochem. Zeitsch., 1916, 74, 298-301). 
-In the employment' of Bang's micro-method for the estimation of 
sugar, more accurate results are obtained when the proteins are 
coagulated (on filter-paper) with a cold solution of potassium 
chloride t o  which uranyl acetate has been added. This solution 
is prepared in the following way. To 1360 C.C. of saturated solu- 
tion of pure potassium chloride are added 1.5 C.C. of 25% hydro- 
chloric acid. Three grams of uranium acetate are dissolved in 
200-300 C.C. of water, and these are added to the acid salt solu- 
tion, and the mixture is then diluted to 2 litres. It has been 
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found that such a solution containing 1.5°/,, of uranium salt 
suffices to produce complete coagulation of the proteins. 

S. B. S. 

Gravimetric Estimation of Reducing Sugars in Cane Products. 
GEORGE P. MEADE and JOSEPH B. HARRIS (J .  Ind. Eng. Chem., 
1916, 8, 504-509).-1t is shown that the results obtained vary 
with the quantity of lead acetate solution used for clarifying the 
solutions. When the excess of lead is removed as oxalate, the 
weight of copper obtained is from 4 to 5% higher than when the 
lead is removed as sulphate or carbonate. A clear solution, suit- 
able for copper reduction methods, may be obtained by treating 
the sugar solution with kieselguhr alone; the results are slightly 
lower than when lead and oxalate are employed. The cuprous 
oxide should be oxidised to cupric oxide, and weighed as such 

w. P. s. 
Production and Excretion of Formic Acid. I. Estimation 

of Formic Acid in Pure Solutions and in Urine, together with 
a New Method for the Titration of Calomel. OTTO RIESSER 
(Zeitsch. physiol. Chem., 1915, 96, 355-366).-The solution 
(30 c.c.) containing the formic acid (10-20 mg.) is heated with 
a considerable excess of a solution containing 200 grams of 
mercuric chloride, 300 grams of sodium acetate, and 80 grams of 
sodium chloride per litre for six hours on the water-bath. The 
mixture is then cooled and, without filtering from the precipitated 
calomel, treated with 10 C.C. of 25% hydrochloric acid, then excess 
of concentrated aqueous potassium iodide (4 grams of potassium 
iodide for every 10 C.C. of the above mercuric chloride solution 
added to the formic acid solution), followed by an excess of 
8110-iodine solution. The calomel is thereby quantitatively 
reconverted into mercuric chloride according t o  the equation 
2HgC1+ I, + 2HC1= 2HgC1, + 2HI. The clear solution is now 
titrated with N /  10-thiosulphate solution, employing starch as 
indicator in the usual way. The number of C.C. of N/10-iodine 
solution required t o  transform the calomel into mercuric chloride 
multiplied by 0.0023 represents the amount of formic acid in 
grams present in the volume of the solution taken for the analysis. 
In the absence of sodium chloride or a corresponding salt, the 
formic acid reduces a portion of the mercuric chioride to metallic 
mercury, whereby gross error in the estimation of the formic acid 
may be entailed; close adherence to the above conditions is there- 
fore necessary. 

The extraction of formic acid from urine is carried out by 
Dakin’s method (A., 1913, i, 679), employing a rotating extrac- 
tion apparatus. The subsequent estimation of the extracted 
formic acid is accomplished in the manner already described. 

and not as cuprous oxide. 

H. W. B. 
Estimation of Small Quantities of Hydrocyanic Acid. 

MAXWELL 0. JOHNSON (J .  Amer. Chem. SOC., 1916, 38, 
1230--1235).-1n connexion with some work on cassava, the 
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author required a quick and accurate method of estimating small 
quantities of hydrocyanic acid. After studying various methods, 
a modification of Francis and Connell’s thiocyanate method (A., 
1913, i, 1284) was adopted. 

The hydrogen cyanide is distilled into potassium hydroxide 
solution in the usual way, yellow ammonium sulphide is added, 
and the mixture evaporated t o  dryness. Potassium thiocyanate 
is extracted from the residue by repeated treatment with acetone. 
The acetone solution is evaporated t o  dryness, the residue dis- 
solved in water, and shaken with ethyl acetate t o  remove organic 
colouring matter. The aqueous solution is then evaporated to  
dryness, and the residue; dissolved in 50 C.C. of water and treated 
with 2 C.C. of 0.5% ferric chloride solution. The coloration pro- 
duced is matched with that of a standard solution containing a 
known amount of potassium thiocyanate. E. G .  

Detection of Salicylic Acid in Wine. X. ROCQUES ( A m .  Chim. 
anal., 1916, 21, 117--118).-Twenty C.C. of the wine are placed 
in a 250 C.C. conical flask, 0.5 C.C. of dilute sulphuric acid (1 : 3) 
is added, and 15 C.C. of benzene are poured on the surface of the 
mixture ; after about eighteen hours the benzene layer is trans- 
ferred to a test-tube and agitated with 1 C.C. of dilute ferric 
chloride solution. If the wine contains as little as 2 mg. of sali- 
cylic acid per litre, the aqueous layer, after separation, exhibits 
a violet coloration. The presence of tannins, etc., in the wine 
does not interfere with the test. w. P. s. 

Identification of Picric Acid in Urine. PECKER (Ann. Chim. 
anal., 1916, 21, 119-120; from SOC. Biol., 1915).-Fifty C.C. of 
the urine are acidified with 5 C.C. of sulphuric acid (1 : l) ,  treated 
with a slight excess of 15% potassium permanganate solution, and 
the mixture is extracted with ether. The separated ethereal solu- 
tion is dried with anhydrous sodium sulphate and evaporated. 
The residue, if coloured red, is evaporated with the addition of a 
few drops of nitric acid. Should the urine have contained picric 
acid or its decomposition products, the residue will have a yellow 
colour, and the picric acid may be identified by dyeing i t  on wool 
and applying the ammonium sulphide and potassium cyanide 
tests. Urine containing picric acid may be distinguished from 
icteric urine by the fact that  it yields a yellow-coloured liquid 
after clarification with lead acetate; moreover, it does not contain 
albumin, biliary pigments, urobilin, or hzmoglobin. W. P. S. 

New Salt of Uric Acid and its Application to the Analysis 
of Uric Acid and Phenol. J. LUCIEN MORRIS ( J .  Biol. Chem., 
1916, 25, 205--210).-When a solution containing a small 
quantity of uric acid (1 mg. of uric acid in a litre of water) is 
acidified with acetic acid, treated with 10% zinc acetate solution, 
and then with saturated sodium carbonate solution until the 
reaction is alkaline to litmus, a flocculent precipitate of zinc 
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carbonate and zinc urate is produced, which can be readily 
collected, the filtrate being then quite free from uric acid. The 
uric acid in the precipitate is estimated by boiling with dilute 
acetic acid, adding a small amount of bismuth carbonate, and 
saturating with hydrogen sulpliide. The precipitated sulphides 
are collected, and after removing the excess of hydrogen sulphide 
by boiling, the uric acid is measured colorimetrically by Benedict’s 
modification of Folin’s method (A., 1915, ii, 602). 

The zinc urate has not been isolated, but under the conditions 
described above its precipitation is complete and practically 
instantaneous even from solutions of low concentration of uric 
acid. EL W. B. 

Colorimetric Method for the Estimation of Free Form- 
aldehyde and Rexamethylenetetramine. R. J. COLLINS and 
P. J. HANZLIK (7. Biol. Chern., 1916, 25, 231--237).-The method 
consists in comparing the colour produced when the formaldehyde 
solution is treated with a solution of 0.1 gram of phloroglucinol 
in 10 C.C. of 10% sodium hydroxide with a series of standard 
colours prepared by mixing together prescribed volumes of 
0.025% Congo-red and 0.01% methyl-orange solutions. A table 
showing the concentrations of formaldehyde which under the 
given conditions correspond with the respective standard colours 
is appended. The standard colours are not stable, and must be 
prepared freshly each day. The strength of the standard Congo- 
red solution is determined by comparison with a solution contain- 
ing stated quantities of potassium dichromate and snlphuric acid. 
The method is found to be more accurate than the Romijn and 
other current methods, 

Before applying the new method t o  the estimation of form- 
aldehyde in urine, the phosphates must be removed by precipita- 
tion with a few drops of 50% sodium hydroxide solution, followed 
by filtration. When hexamethylenetetramine is present, the 
liquid must be distilled, and the free formaldehyde estimated in 
the filtrate. By estimating the formaldehyde before and after 
distillation, the respective quantities of free formaldehyde and 
hexamethylenetetrainine are determined when both are present. 

H. W. B. 

New Reaction of Aldehydes. R. DE FAZI (Gaxxetta, 1916, 46, 
i, 334-359).-The following reaction is the first capable of dis- 
tinguishing between aromatic and aliphatic aldehydes. A few 
drops of a chloroform solution of acenaphthene (about 1%) are 
mixed with a solution of the aldehyde in chloroform and about 
1 C.C. of concentrated sulphuric acid is slowly added. With an 
aromatic aldehyde a green ring, changing to reddish-violet, 
appears a t  the surface of separation above the sulphuric acid. If 
the liquid is shaken, it all becomes green, and subsequently reddish- 
violet, the latter coloration persisting for some days. Since the 
coloration is very intense, only a very small quantity of the 
aldehyde should be employed. The minimum amounts detectable 
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are : 0*00000’78 gram benzaldehyde, 0*000019 gram vanillin, and 
0*000006 gram furfuraldehyde. The reaction is given also by the 
aldoses, by sucrose, and by carbohydrates, such as cellulose, which 
yield furfuraldehyde or a similar aldehyde when treated with 
concentrated sulphuric acid in the cold. 

Formaldehyde reacts with acenaphthene in presence of sulphuric 
acid, yielding a black, woody substance, which becomes green on 
prolonged washing with water and dirty yellow when left in the 
air. This reaction is probably similar t o  that  occurring between 
formaldehyde and benzene, the compound formed having the 
structure 

cH2-/---\-(jl12-/ - -\-CH, 
I \- / \-/ 1 
UH2-<-> / b H 2  \- / 

Acetaldehyde yields a similar condensation product. 
The fusion diagrams of the systems formed by acenaphthene 

with vanillin, pnitrobenzaldehyde, and piperonaldehyde respec- 
tively show that no compounds are formed. Each curve consists 
of two branches meeting a t  the respective eutectic points 67*5O, 
66.8O, and 29.9O. Mixtures of acenaphthene and pnitrobenz- 
aldehyde are orange-yellow in the hot, but become colourless on 
cooling. T. H. P. 

Estimation of Acetone in Systems of Methyl Alcohol, 
Water, and Potassium Fluoride, and Equilibria in Systems of 
Methyl Ethyl Ketone, Water, and Inorganic Salts. G. B. 
FRANKFORTER and LILLIAN COHEN (J. Amer. Chem. SOC., 1916, 
38, 1136--1141).-1n a paper on the equilibria in the system 
water, acetone, and inorganic salts (A., 1914, ii, 548) it was 
shown that  acetone in aqueous solution could be estimated by 
means of potassium fluoride, and that it could also be estimated 
in methyl alcohol provided that the acetone was in excess of the 
alcohol. A study has now been made of the salting-out effect of 
potassium fluoride on solutions containing from 5 to 95% of 
methyl alcohol in water, and it has been found that it is not the 
amount of methyl alcohol, but rather the amount of acetone, 
which gives rise to discordant results. When not more than 
18% of acetone is present i t  can be estimated by the method 
described (loc.  cit.), but when a larger proportion is present the 
solution must be diluted, and the acetone can then be estimated 
without any interference being caused by the methyl alcohol. 

Methyl ethyl ketone can be salted out from its aqueous solution 
by sodium chloride, potassium fluoride, or potassium carbonate, 
and the ketone can be estimated approximately, buC, not accurately, 
in this way. The following systems have been investigated and 
the binodal curve plotted for each: methyl ethyl ketone, water, 
and sodium chloride; methyl ethyl ketone, water, and potassium 
fluoride ; methyl ethyl ketone, water, and potassium carbonate. 

E. a. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
16

. D
ow

nl
oa

de
d 

on
 3

0/
10

/2
01

4 
03

:5
8:

36
. 

View Article Online

http://dx.doi.org/10.1039/ca9161005444


ANALYTICAL CHEMISTRY. ii. 469 

Ninhydrin Reaction with Amino-acids and Ammonium Salts. 
VICTOR JOHN HARDING and FRANCIS H. S. WARNEFORD ( J .  Biol. 
Chem., 1916, 25, 319-335).-A11 ammonium salts under the right 
conditions are capable of giving a positive ninhydrin reaction. 
These conditions appear to be a faint alkalinity of solution, 
brought about either by the ammonium salt itself or  by the 
presence of pyridine (A., 1915, ii, 382), and an adequate concen- 
tration of the ammonium salt. The colouring matter formed 
agrees in properties with the ammonium salt of diketohydrindyl- 
idenediketohydrindamine, prepared either synthetically or by the 
interaction of alanine and triketohydrindene hydrate. The 
reaction occurs with amino-acids more readily, and to a far greater 
extent than with ammonium salts. 

The authors suggest that the first step in the interaction 
between amino-acids and triketohydrindene hydrate is the forma- 
tion of ammonia and the corresponding glyoxal from the amino- 
acid (compare Dakin and Dudley, A., 1913, i, 925). The glyoxal 
then reduces the triketohydrindene hydrate to 1 : 3-diketo- 
hydrindole, which condenses with the ammonia liberated from the 
amino-acid t o  form 1 : 3-diketohydrindamine. This compound 
condenses with another molecule of triketohydrindene hydrate t o  
give diketohydrindylidenediketohydrindamine, the ammonium salt 
of which possesses the observed blue colour (compare Ruhemann, 
T., 1911, 99, 1486). When ammonia is present instead of the 
amino-acid, the triketohydrindene hydrate itself furnishes the 
necessary glyoxal (phenylglyoxal-o-carboxylic acid) under the 
influence of the weak alkali, and the reaction thus proceeds as 
above outlined. The ammonia must be dilute, otherwise the 
reaction proceeds in another direction (Ruhemann, T., 1910, 97, 
1438). It is found that the addition of reducing agents increases 
the ninhydrin reaction with ammonium salts. H. W. B. 

Ninhydrin Reaction with Amines and Amides. VICTOR JOHN 
HARDING and REGINALD M. MACLEAN (J. Biol. Chem., 1916, 25, 
337-350. Compare preceding abstract).-The ninhydrin reaction 
is given by organic bases of the types CH,R*NH, and 
CHR,*NH,, where one radicle is negative in character. Other 
bases which readily yield ammonia or are readily oxidised may 
also give a positive reaction. Amides, guanidine, and derivatives 
of guanidine do not give a positive ninhydrin reaction. 

It is evident from these results that  the positive outfall of the 
ninhydrin test does not show definitely the presence of amino- 
acids. The most satisfactory method of applying the test appears 
to be to dilute the liquid to be tested until its concentration of 
nitrogen is 0.1 mg. per c.c., and then to heat 1 C.C. of the diluted 
liquid with 1 C.C. of 1% ninhydrin solution in a boiling-water 
bath for twenty minutes. The production of a blue colour, which 
shows a broad absorption band in the yellow region of the spec- 
trum, indicates, in the majority of cases, the presence of an 
a-amino-acid. H. W. B. 
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New Reactions of Indican. ADOLF JOLLES (Zeztsch. physiol. 
Chem., 1915, 95, 29-33. Compare A., 1915, i, 1004).-The 
reactions involving the simultaneous oxidation of indoxyl and 
phenolic substances, leading to the formation of indigoid and 
indolignoid substances (Zoc. cit .) ,  may be utilised as tests for 
indican in urine. For example, 10 C.C. of the urine are shaken 
with 1 C.C. of a 5% alcoholic solution of a-naphthol, 10 C.C. of 
fuming hydrochloric acid (D 1-19> containing 5 grams of ferric 
chloride per litre are added, and the mixture shaken and left for 
fifteen minutes. The dye is then extracted with 5 C.C. of chloro- 
form, which is coloured violet t o  deep blue, according t o  the 
amount of indican present in the urine. H. W. B. 

The Analysis of Proteins. I. The Estimation of Argiaine 
by Decomposition with Alkali. ROBERT HENRY ADERS PLIMMER 
(Biochem. J., 1916, 10, 115--119).-The estimation of arginine in 
van S1yke;s method can be effected by boiling the bases wi th  20% 
instead of 50% sodium hydroxide. The small deficiency of 
ammonia is counterbalanced by the ammonia due to a slight 
decomposition of histidine, which is greater in a copper than in 
a glass flask. When histidine is present, therefore, glass vessels 
should not be used for decomposition of arginine by alkalis. 

S. B. S. 

Eetimation of the To ta l  Protein and Non-protein Subs tances  
of Muscle. Improved Technique. $. W. JANNEY (J .  Biol. 
Chem., 1916, 25, 177-183. Compare A., 1915, i, lOSl).-The 
non-protein substances in muscle are removed by extraction with 
boiling alcohol and then with boiling water. The residue is 
collected on a tared filter-paper and again extracted in a Soxhlet 
apparatus, first with 95% alcohol for three hours and then with 
absolute alcohol for sixteen hours. The residual protein is dried 
a t  105O and weighed. The total solids are estimated in the manner 
previously described, and the difference between the total solids 
and the total protein constitutes the non-protein substances. 

H. W. B. 

Recognition of Arginese by the Formaldehyde Method. 
S. EDELBACHER (Zeitsch. p'hysiol. Chem., 1915, 93, 81--87).-See 
this vol., i, 524. 

Valuation of Rhamnus Bark. I ~ U D W I G  KROEBER (Chenz. Zentr., 
1916, i, 182; from Apoth. Zed., 1915, 30, 605-606, 614-615).- 
The bark of Rhamizus frangula, on account of its greater antlira- 
quinone content, more powerful action, greater cheapness, and 
better taste, is t o  be preferred to the officinal R. pirshiana. 
The fluid extract of the latter drug is distinguishable from that 
of the former by characteristic reactions with tannic acid, ferric 
chloride, mercuric chloride, and ammonium molybdat e and acetic 
acid. G.  F. M. 
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